Thyroperoxidase gene mutations in congenital goitrous hypothyroidism with total and partial iodide organification defect.
Mutations of the thyroperoxidase (TPO) gene have been reported as being the most severe and frequent abnormality in thyroid iodide organification defect (IOD) causing goitrous congenital hypothyroidism. The objective of this study was to screen and subsequently identify TPO gene mutations in patients with congenital hypothyroidism with evidence of total iodine organification defects (TIOD) or partial iodine organification defect (PIOD) as defined by the perchlorate discharge test. Seven goitrous patients with TIOD and seven patients with PIOD, from three and five unrelated families, respectively, were studied. We were able to detect different TPO genes mutations in patients with TIOD and PIOD. In TIOD families the results were as follows: (1) a homozygous GGCC insertion at exon 8, position 1277 (family 1); (2) compound heterozygosity with a GGCC insertion at exon 8 (1277) and a nucleotide substitution in exon 11 (2068G>C) (family 2); (3) compound heterozygosity with the mutation 2068G>C in exon 11 and a C insertion in exon 14 between positions 2505-2511 (family 3). In patients with PIOD we have detected: (1) only one heterozygous mutation in two families (4 and 5), in exons 11 and 10 (2084G>A and 1780C>A); (2) a compound heterozygous condition in one family (family 6), with mutations, respectively in exons 8 and 10 (1242G>T and 1780C>A); (3) only polymorphisms (family VII) and (4) a heterozygous mutation in the first base of the border exon/intron 9 +1G>T (family VIII). We did not detect inactivating mutations in exons 11, 16, and 21 of the THOX2 gene where mutations have been previously described. We concluded that homozygous and compound heterozygous mutations found in TIOD characterized the autosomal recessive mode of inheritance and will translate a nonfunctional protein or a protein that may not reach the apical membrane. As for PIOD, the majority of the studied kindreds had only heterozygous mutations and/or polymorphisms. It is conceivable that these TPO gene sequence alterations may partially affect the functional state of the translated protein or affect its transport to the apical membrane.